diovascular disease and cancer in obese patients with type 2 diabetes. 1 Gastric bypass surgery is increasingly advocated for these patients, but is available only to a minority and may be associated with significant complications. 2 Recently, Vanderheiden and colleagues 3 reported a small 6-month trial among patients with morbid obesity (body mass index [calculated as weight in kilograms divided by height in meters squared], 41) and poorly controlled type 2 diabetes prescribed high-dose insulin who were randomized to the addition of the GLP-1 mimetic liraglutide or placebo. The addition of liraglutide improved glycemic control without weight gain and reduced insulin dosage, breaking the cycle of escalating insulin doses and progressive weight gain. Approximately a third of patients receiving liraglutide had gastrointestinal tract adverse effects, such as nausea, in the first weeks of therapy, but in most these resolved. There was also an increase in pancreatic lipase levels, reproducing findings observed in larger RCTs, and raising the issue of potential adverse effects of GLP-1 drugs on the exocrine pancreas, addressed by Azoulay and colleagues 4 in this issue of JAMA Internal Medicine.
This impressively large study combined retrospective observational data from 7 consortiums and found no increased risk of pancreatitis in users of GLP-1-based drugs (DPP-4 inhibitors or GLP-1 mimetics) compared with users of 2 or more other oral antidiabetic drugs. The same group also recently found no increased risk of pancreatic cancer with GLP-1based therapy in the same study population. 5 The possibility of GLP-1-induced pancreatitis first came up as a signal in the FDA adverse event reporting system with the first marketed GLP-1 mimetic, Exenatide (Byetta). The US Food and Drug Administration (FDA) adverse event reporting system consistently shows a signal for acute pancreatitis with other DPP-4 inhibitors and GLP-1 mimetics. 6 A cause of more concern is that the FDA system also shows a signal for pancreatic cancer with both classes of GLP-1 drugs. 6 Not surprisingly, the publication of that association set off controversy. 7 A legitimate argument in defense of the GLP-1 class of drugs was that clinical trials are the gold standard and that the FDA adverse event reporting system is prone to bias and confounding. Results of clinical trials with the GLP-1 class of drugs required by the FDA to document cardiovascular safety have shown mostly, but not all, 8 shown a modest increase of pancreatitis. 9 The absence of pancreatitis associated with GLP-1-based therapy in retrospective analyses, even in a large cohort, 4 falls short of the gold standard, the RCT. The same critique can be made of the retrospective cohort study by the same group, which found no association between pancreatic cancer and GLP-1-based therapy. 5 Also, since the concern that GLP-1 therapies might cause neoplasia relates to growth promoting properties, the median duration of follow-up in this cohort of 1.3 to 2.8 years is insufficient to assure that there is no increased risk of pancreatic cancer. However, given the shortcomings of the FDA adverse event reporting system, and since it is not feasible to perform a RCT of sufficient size to address the potential for increased risks for relatively infrequent events such as pancreatic cancer, analyses of large patient cohorts after more prolonged drug exposure are required. The study power issue is highlighted by the 13 vs 5 events of pancreatic cancer reported for Liraglutide vs placebo (odds ratio, 2.6; P= .06) in the recently published RCT for cardiovascular safety with Liraglutide (Victoza). 8 The study, while powered for the intended cardiovascular end points was not powered for pancreatic cancer but cannot be viewed as reassuring.
A second report in the current issue addresses another unanticipated adverse outcome of GLP-1 mimetic therapy, bile duct, and gall bladder disease. Faillie and colleagues 10 examined a primary care database from the United Kingdom and report increased gall bladder and biliary disease with GLP-1 mimetics but not DPP-4 inhibitors, reproducing the findings in RCTs of the GLP-1 mimetic liraglutide. 11 Two potential explanations might account for the difference between GLP-1 mimetics and DPP-4 inhibitors. The weight loss induced by the GLP-1 mimetics may promote gall stone formation. Alternatively, GLP-1 mimetics may act pharmacologically on the gall bladder and biliary tree by decreasing gall bladder emptying 12 and increasing cholangiocyte proliferation induced by GLP-1. 13 Another possible discrepancy between DPP-4 inhibitors and GLP-1 mimetics is increased reports of thyroid cancer with GLP-1 mimetics but not DPP-4 inhibitors in the FDA adverse event reporting system. 6 Since there is a source of GLP-1 (α-cells) in the pancreas, but not the thyroid or biliary tree, these discrepancies would be consistent with the pharmacological actions of GLP-1 mimetics at all sites but comparably high concentrations of GLP-1 only achieved by DPP-4 inhibitors at sites of secretion.
In conclusion, 3 complementary reports offer useful insights for internists considering second-line (after metformin) therapy for patients with type 2 diabetes. In the first, 3 a small RCT suggests that GLP-1 mimetics can break the cycle of escalating insulin doses and progressive obesity in type 2 diabetes. A second report, 4 based on a large retrospective cohort addressed the more controversial issue of adverse effects of GLP-1 based drugs on the pancreas, and in contrast to the higher level of evidence provided by RCTs, found no increased risk of pancreatitis associated with either GLP-1 mimetics or DPP-4 inhibitors. In a third report, 10 increased gall stone and biliary tract disease was noted with GLP-1 mimetics but not DPP-4 inhibitors. As with all new drug classes, especially when the intended use is over a long term, vigilance as to the actual long-term benefits (not yet established with either of the GLP-1 class of drugs) vs potential adverse events is important. In patients with uncontrolled type 2 diabetes and obesity, the addition of GLP-1 mimetics to metformin and, if necessary, to insulin, is a logical choice given current evidence if there is no history of pancreatic or biliary disease or thyroid cancer. The possible increased risk of pancreatitis with the GLP-1 class of drugs, based on consistent findings in sufficiently powered RCTs, seems reassuringly low. However, the unresolved concern is whether the relatively low risk of pancreatitis and the more frequently observed increase in lipase levels herald a subclinical proinflammatory effect that in the longer term could increase the risk for pancreatic cancer. With the increasing adoption of electronic health records, postmarketing surveillance for unexpected adverse outcomes might reasonably be established for all new drug classes, and will hopefully be more robust than diagnoses now largely dependent on insurance claims.
